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AMENDMENTS TO THE DRAWINGS: 

Please include the attached replacement FIGs. 1A-6 in the application. Changes to the 
various figures relative to PCX application are as follows. All of the sheets have been revised to 
remove the PCT markings and redundant figure identifications. 
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REMARKS 

INTRODUCTION: 

This preliminary amendment is being filed in order to improve the form of the above 
referenced application. In accordance with the foregoing, a substitute specification, replacement 
drawings and a new abstract are included in this Preliminary Amendment. Claims 1-7, 9-14. and 
16 have been amended and claims 17-25 have been added. No new matter is included in this 
amendment. 

CONCLUSION: 

There being no outstanding objections or rejections, it is submitted that the application is 
in condition for allowance. An early action to that effect is courteously solicited. Finally, if there 
are any formal matters remaining after this response, the Examiner is requested to telephone 
the undersigned to attend to these matters. If there are any additional fees associated with filing 
of this Amendment, please charge the same to our Deposit Account No. 503333. 

Respectfully submitted, 

STEIN, MCEWEN & BUI, LLP 

Date: ^u<ag ^ j Zoo L 



1400 EyeSt.NW 
Suite 300 

Washington, D.C. 20005 
Telephone: (202)216-9505 
Facsimile: (202)216-9510 



f / James G. McEwen 

L/ Registration No. 41,983 
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Doccr i Dtion TITLE OF THE INVENTION 

SUPER RESOLUTION INFORMATION STORAGE MEDIUM AND METHOD OF PREVENTING 

THE SAME FROM DETERIORATION 

Tochn i cal Fio l d CROSS REFERENCE TO RELATED APPLICATIONS 

[0001] This application is a national phase of International Application No. 
PCT/KR2004/003170, filed December 3, 2004. which claims the priority of Korean Patent 
Application No. 2003-88167. filed on December 5. 2003. in the Korean Intellectual Property 
Office, the disclosures of which are incorporated herein in its entirety bv reference. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

[0002] Th ^Aspects of the p resent invention relates to a super resolution information storage 
medium and a method of preventing the same from deterioration, and more particularly, to an 
information storage medium of r e produc i nq t hat reproduces informationy whteh -that is recorded 
as marks smaller than the resolution of a reproducing beam, and of preventing deterioration due 
to repeated reproduction and a method of preventing the same from deterioration. 

Background Art 2. Description of the Related Art 

[0003] An optical recording medium is used as an information storage medium for an optical 
pickup device ef -that r e cord i ng records and r e producing reproduces information in a non- 
contacting typ emanner . As information storage industries are developed, it is r e guir e d desirable 
to increase the recording density of information. To this end, an information storage medium ef 
that reproduc i ng reproduces information having recording marks el -that are smaller than the 
resolution of a laser beam, by using a super resolution phenomenon, is d e velop e d desirable . 

[0004] Examples of an information storage medium include a read only memory (ROM) for 
reproducing recorded information, a write once read many memory for possibly recording once, 
and a rewritable memory for poss i blv t hat allows erasing and rewriting information. 

[0005] H e r e , iln the case of the-a_ROM, information is recorded on a substrate i«-aas pit type 
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marks , and the information is reproduced by using the reflectivity difference of the_reproducing 
beams. In other words, the information is reproduced by using the fact that the reflectivity 
amount of the beam is large where pits exist and the reflectivity amount of the beam is small 
where pits are absent. 

[0006] As information storage technologies are developed, performance s r e qu i r e d to 
requirements of the information storage medium are increased, most of all, the capacity of the 
storage medium. The increase of the capacity of the storage medium depends on how 
emat tminutelv ean-marks can be recorded in a limited area of the storage medium and how 
precisely Gan-the recorded mark s can be reproduced. 

[0007] More specifically, the performance of reproducing information depends on the decrease 
of the wavelength of a -the light sourcey wt^ioh -that is used to reproduce the information, and the 
increase of the numerical aperture of an object lens. However, there is a limit in providing a 
laser having a short wavelength, and the cost of manufacturing an object lens with a large 
numerical aperture is high. In addition, as the numerical aperture of the object lens is 
increased, a-the working distance between an-the optical pickup and af^the information storage 
medium is reduced, thus the optical pickup may collide against the information storage medium 
and the information recorded on the storage medium may be damaged. Accordingly, it is 
difTicult to increase the capacity and the density of an information storage medium. 

[0008] Furthermore, when the wavelength of a light source for reproducing information from a 
storage medium is k and the numerical aperture of an object lens is NA, Ay4NA is the limit of a 
the reproducing resolution., ttws -Thus. t he reproduction of information from the storage medium 
may be impossible even when recording marks are formed to be extremely small. In other 
words, a beam radiated from a light source cannot distinguish the-recordtng marks smaller than 
Ay4NA, thus the reproduction of the information from such recording marks i s -has been 
impossible. 

D i sc l osur e of I nv e ntion 
T e chn i ca l Probl e m 

[00091 However a super resolution phenomenon, which r e produc e s th e allows recorded 
marks having a size e xc ee d i ng below t he limit of a-resolution to be reproduced , eeouf shas been 
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observed , and studies of the super resolution phenomenon ar e p e rform e d have been carried 
out . According to the super resolution phenomenon, the recorded marks having a size of 
e xc ee ding below t he limit of the resolution can be reproduced, thus a super resolution storage 
medium can increase the density and the capacity of the medium. 

[0010] In order to wid e ly us efor a super resolution storage medium to be widely used , recording 
characteristics and reproducing characteristics required as-for an information storage medium 
should be satisfied. Here, the most important characteristic is a tracking error signal. More 
specifically, the super resolution information storage medium uses a recording beam and a 
reproducing beam whose powers are relatively higher than those used for a conventional 
information storage medium^! thus -Thus. it is important to normally detect the tracking error 
signals. 

Tochnical So l ution SUMMARY OF THE INVENTION 

[0011] The -Aspects of the p resent invention provides an information storage medium fof 
s e our i ng that secures reproducing stability and reliability by preventing a reproducing 
characteristic from being deteriorated caus e d by the effects of repeatedly radiating a 
reproducing beam, and a method of preventing the same from deterioration. 

[0012] According to an aspect of the present invention, there is provided an information storage 
medium of -that provides reproducing of information! whieh -that is recorded as marks smaller 
than a resolution of an incidence beam, comprising a substrate and a super resolution layer 
directly arranged on the substrate without any layer therebetween to reproduce the marks by 
generating a thermal reaction at a portion where the incidence beam is focused. 

[0013] According to an aspect of the present invention. theT he marks may b eare formed on the 
substrate m^as pit typ e marks . 

[0014] According to an aspect of the present invention, theT he super resolution layer may b e j s 
formed of any on ea material selected from metal oxides formed of PtOx. AuOx, PdOx, and-or 
AgOx, 0f -and a polymer compound. 

[0015] According to an aspect of the present invention. theT he information storage medium 
may-further includes at least one thermal absorption layer of absorb i no t hat absorbs the heat of 
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the incidence beam. 

[0016] According to an aspect of the present invention. theT he thermal absorption layer fF^ay 
beis formed of any one of a Ge-Sb-Te-based alloy and an Ag-ln-Sb-Te-based alloy. 

[0017] According to an aspect of the present invention. aA dielectric layer may be arranged 
between the super resolution layer and e ach oft he at least one thermal absorption layer. 

[0018] According to another aspect ofthe present invention, there is provided an information 
storage medium ef -that provides reproducing oLinformationj whieh -that is recorded as marks 
smaller than a resolution of an incidence beam, comprising a substrate and a thermal 
absorption layer directly arranged on the substrate without any layer therebetween to reproduce 
the marks by generating a thermal absorption at a portion where a reproducing beam is 
focused. 

[0019] According to still another aspect ofthe present invention, there is provided a method of 
preventing a reproducing characteristic from being deteriorated^ when reproducing informationT 
which -that is recorded as marks, from an information storage medium including a substrate on 
which the marks smaller than a resolution are recorded and a thermal absorption layer and/or a 
super resolution layer po s s i b l y reproducing the marks, the method comprising radiating a 
reproducing beam higher than a predetermined temperature to the substrate to generate a 
thermal reaction on the thermal absorption layer and/or the super resolution layer, and 
exhausting a heat from the reproducing beam from the substrate by omitting a layer of 
d is turb i ng that disturbs the flow of the heat from the reproducing beam between the substrate 
and the thermal absorption layer or the substrate and the super resolution layer. 

Advantag e ous Eff e ct s 

[0019] As d e scrib e d above, an informat i on storag e m e d i um according to th e pr e s e nt i nv e nt i on 
can r e produc e sup e r r e solut i on i nformation by pr e v e nting th e d e t e riorat i on of th e r e produc i ng 
charact e r i stic du e to th e r e p e at e d r e product i on of th e informat i on storag e m e dium, wh e n 
r e produc i ng i nformat i on record e d as mark s s ma lle r than a r e so l ution. Thus, th e r e cord i ng 
d e nsity and capacity ofth e i nformation s torag e m e d i um can b e incr e as e d. 

[0020] — According to th e pres e nt i nv e ntion, a lay e r of pr e v e nting th e f l ow of h e at, wh i ch i s 
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from a r e producing b e am, is not form e d on a substrate. Accord i ng l y, wh e n th e r e produc i ng 
b e am is radiated to r e produc e data from th e information storag e m e d i um, th e h e at from the 
r e producing boam is suffic ie nt l y e xhau s t e d to th e outsid e and tho dotor i orat i on of th e 
i nformation storag e m e dium by r e peat e dly r e producing the information storag e m e d i um can b e 
pr e v e nt e d. 

[0020] — Th e information storag e m e d i um accord i ng to th e pr e s e nt inv e ntion i s formed by 
arrang i ng fiv e layers or s e v e n lay e r s on a substrat e and th e mat e r i al of a sup e r r e so l ut i on l ay e r 
i s li m i t e d; how e v e r, th e numb e r of lay e r s and th e mat e rial of th e s up e r r e so l ut i on lay e r can vary. 



BRIEF DESCRIPTION OF THE DRAWINGS 

[0021] The above and other features and advantages of the present invention will become more 
apparen t and more readily appreciated by describing in detail exemplary embodiments thereof 
with reference to the attach e d accompanying drawings in which: 

FIGS. 1A and IB are sectional views illustrating information storage media according to 
a first an embodiment of the present invention; 

FIG. 2 is a sectional view illustrating an information storage medium according to a 
se cond an embodiment of the present invention; 

FIG. 3A is a sectional view illustrating an information storage medium, which is formed to 
measure a tracking error signal, according to an embodiment of the present invention; 

FIG. 38 is a sectional view illustrating a conventional information storage medium having 
a dielectric material that is formed to measure and compare a tracking error signal with that of 
an information storage medium according to an embodiment of t he present invention; 

FIGS. 4A through 4E illustrate the results of tracking error signals measured by changing 
the power of a reproducing beam on an information storage medium according to an 
embodiment of t he present invention; 

FIGS. 5A through 5E illustrate the results of tracking error signals measured by changing 
the power of a reproducing beam on a conventional information storage medium; and 

FIG. 6 is a block diagram illustrating a recording/reproducing system of an information 
storage medium according to an embodiment of t he present invention. 
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Modo for Invention DETAILED DESCRIPTION OF THE EMBODIMENTS 

[0022] Reference will now be made in detail to the present embodiments of the present 
invention, examples of which are illustrated in the accompanying drawings, wherein like 
reference numerals refer to the like elements throughout. The embodiments are described 
below in order to explain the present invention by referring to the figures. 

[0023] Th e pr e s e nt i nv e nt i on w il l now b e d es crib e d mor e fu ll y w i th r e f e r e nc e to th e 
accompany i ng drawings, in wh i ch e x e mplary e mbod i m e nts of th e inv e nt i on are shown. 

[0023] An information storage medium according to an aspect of t he present invention is a 
super^resolutlon information storage medium for reproducing informationv whieh -that is 
recorded as marks having a size exceeding (smaller than) a resolution limit. 

[0024] Referring to FIG. 1 A, an information storage medium according to a first an embodiment 
of the present invention includes a substrate 10, at least one super resolution layer 18, and at 
least one thermal absorption layer 14. Here, the super resolution layer 18 thermally reacts with 
a reproducing beam to OGGW ^provide a super resolution phenomenon, and the thermal 
absorption layer 14 absorbs the heat from the radiation of the reproducing beam in order to 
induce the super resolution phenomenon with the super resolution layer 18. 

[0025] The -As shown in FIGS. lAand IB. either the t hermal absorption layer 14 or the super 
resolution layer 18 is directly formed oh the substrate 10. In other words, either t he thermal 
absorption layer 14 or the super resolution layer 18 is formed on the substrate 10 without an 
insertion layer therebetween. 

[0026] In the information storage medium shown in FIG. 1A, the thermal absorption layer 14 is 
directly formed on the substrate 10, and the super resolution layer 18 is formed on the thermal 
absorption layer 14. He reAs shown , a first dielectric layer 16 fnay-bels formed between the 
thermal absorption layer 14 and the super resolution layer 18, and a second dielectric layer 20 
may b eis formed on the super resolution layer 18. However it is to be understood that one or 
both of the dielectric layers 16 and 20 need not be used in all aspects. 

ro0271 In the information storage medium shown in FIG. IB. the super resolution layer 18 is 
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directly formed on a substrate 10 and the thermal absorption layer 14 is formed on the super 
resolution layer 18. As shown a first dielectric layer 16 is formed between the super resolution 
layer 18 and the thermal absorption layer 14. and a second dielectric layer 20 is formed on the 
thermal absorption layer 14. However, it is to be understood that one or both of the dielectric 
layers 16 and 20 need not be used in all aspects. 

roO27tr00281 The substrate 10 shown in FIGS. lAand IB is formed of any on ea material 
selected from polycarbonate, polymethylmethacrylate (PMMA), amorphous polyolefin (APO), 
and glass , as non-limiting examples . Pits p as-are recording marks are-formed on the substrate 
10 to record information. HefST -The length of the pits p is smaller than a defined resolution (i.e.. 

roO28tr00291 T he- While not reguired in all aspects, the super resolution layer 18 may be 
formed of a metal oxide or a polymer compound. For example, the super resolution layer 18 
may be formed of at least one metal oxide selected from PtOx, PdOx, AuOx, and AgO^ or 
combinations thereof . In add i tion. th e A lternatively. the super resolution layer 18 may be formed 
of e xamp le s of th e a_polymer compound are -such as. for example, C^^HirNb aftd-or H?PC 
(phthalocyanine) or combinations thereof . The super resolution layer 18 induces the super 
resolution phenomenon by thermally reacting with the reproducing beam. 

fOO2Wr00301 The thermal absorption layer 14 helps the super resolution layer 18 to reproduce 
the marks smaller than the resolution when the super resolution layer 18 thermally reacts with 
the reproducing beam. 

f003CTr003n T he -Whlle not reguired in all aspects, the thermal absorption layer 14 may be 
formed of a Ge-Sb-Te-based alloy or an Ag-ln-Sb-Te-based alloy , or a combination thereof . The 
optical characteristic of the thermal absorption layer 14 is changed by the reproducing beam to 
assists the transformation of the super resolution layer 18. On th e oth e r hand Alternatively , the 
reproducing beam may be radiated from a lower portion of the substrate 10 toward the substrate 
10 or from the opposite direction of the substrate 10. 

fOOS44f00321 The thermal absorption layer 14 may be arranged below or above the super 
resolution layer 18, and it is preferable , but not necessan/. that the thermal absorption layer 14 
is arranged nea rest to the direction of radiating of.the reproducing beam. In other words, when 
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the reproducing beam is radiated from the-a.epp©8ite-direction of -that is on an opposite side of 
the information storage medium from the substrate 10 as shown in FIG. IB . the thermal 
absorption layer 14 is arranged above the super resolution layer 18. When the reproducing 
beam is radiated from the lower portion of the substrate 10, the thermal absorption layer 14 is 
arranged below the super resolution layer 18 as shown in FIG. 1A . When the reproducing beam 
is radiated from the opposite direction of the substrate 10. a cover layer (not shown) may be 
further arranged. 

[0033]FIG. IB is a se ctional v ie w il l ustrating an i nformation storag e m e d i um i n wh i ch a th e rma l 
absorpt i on l ay e r 1^ is arrang e d above a sup e r r e so l ut i on l ay e r 18. H e re, tho sup e r r e so l ut i on 
lay e r 18 i s form e d on a substrate 10 without any lay e r th e r e b e tw ee n. 

[003 4 ] l n addit i on, a first d iele ctr i c l ayer 16 i s form e d b e tw ee n th e super r e solut i on l ayor 18 and 
th e th e rmal absorpt i on lay e r 1^, and a s e cond d ie l e ctric l ayer 20 i s form e d on th e th e rma l 
absorpt i on l ay e r 1^. 

{OOSQAn information storage medium according to a se oond another embodiment of the present 
invention will now be described with reference to FIG. 2. 

fOOaarooSSI Referring to FIG. 2, an-the information storage medium accord i ng to the s e cond 
e mbodim e nt of th e pr e s e nt inv e nt i on includes a substrate 30 and a first thermal absorption layer 
32, which is directly formed on the substrate 30 without any layer therebetween. The 
information storage medium of FIG. 2 differs from the information storage medium of FIGS. 1 A 
and 1 B by accord i ng to th e s e cond embod i m e nt of th e pr e s e nt i nv e nt i on i nc l ud e s including t wo 
thermal absorption layers 32. 4 0 that i s d i ff e r e nt from th e information storag e m e d i um according 
to th e f i rst e mbodim e nt of th e pres e nt i nv e ntion . 

f0036ir00341 T he first thermal absorption layer 32 is directly formed on the substrate 30, and a 
super resolution layer 36 is formed above the first thermal absorption layer 32. A second 
thermal absorption layer 40 is formed above the super resolution layer 36 such that the super 
resolution layer 36 is between the thermal absorption layers 32 and 40 . 

roosaroOSSl in addition, a first dielectric layer 34 is formed between the first thermal 
absorption layer 32 and the super resolution layer 36, a second dielectric layer 38 is formed 
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between the super resolution layer 36 and the second thermal absorption layer 40, and a third 
dielectric layer 42 is formed on the second thermal absorption layer 40. 

roO38tr00361 Hef eAccording to an aspect of the invention , the locations of the first thermal 
absorption layer 32 and the super resolution layer 36 can be exchanged. 

t003Wro0371 W hen an information storage medium has two thermal absorption layers 32. 40 , 
the information storage medium generates a better reproducing signal characteristic than an 
information storage medium having one thermal absorption layer. 

t004gir00381 T he substrate 30, the super resolution layer 36, and the thermal absorption 
layers 32 and 40 afe -mav have t he same composition as those of an information storage 
medium according to the fifst-embodiment of th e pr e s e nt i nv e ntion shown in FIGs. 1Aand IB.t 
thus -Thus. t he descriptions thereof will be omitted. 

fO04Hro0391 Hereafter. the-a_process of reproducing data from an information storage medium 
according to aspects t he present invention illustrated in FIGs. 1Aand IB or FIG. 2 will be 
described. A reproducing beam is radiated to an information storage medium to reproduce 
data.T then-pPlasmons having a shorter wavelength than the reproducing beam are generated 
from metal particles of the super resolution layers 18 afi€l-gL36 to which the reproducing beam 
is radiated. aBd4Ihe plasmons are excited to reproduce marks smaller than a-the resolution of 
the reproducing beam . Here, the optical characteristics of thermal absorption layer 14 or layers 
44r327 and 40 may be changed due to the effects of the reproducing beam to affect the super 
resolution layers 1 8 ai=t4or 36. 

TO04ar00401 in order to induce thermal reactions in the super resolution layers 1 8 aoci-or 36 
and the thermal absorption layer 14 or layers 44^327 and 40 to reproduce the marks smaller 
than the resolution, a reproducing beam with a higher power than a beam used to reproduce a 
conventional information storage medium is used. Here, the conventional information storage 
medium denotes an information storage medium from which data is reproduced by a 
conventional method, other than a super resolution phenomenon. 

roO43tr0O4n since the power of the reproducing beam used for the super resolution 
information storage medium is high, it is expected that a reproducing characteristic of the super 



9 



Docket No.: 0001.1202 
Substitute Specification 
with markings 

resolution information storage medium will be deteriorated by repeatedly radiating the 
reproducing beam. When the reproducing characteristic of the information storage medium is 
deteriorated, the data cannot be reproduced. Accordingly, it is requ i r e d desirable to prevent the 
reproducing characteristic of the super resolution information storage medium from being 
deteriorated. 

f0044tr00421 In the information storage medium according to aspects of the present invention, 
the thermal absorption layer 14 or 32 or the super resolution layer 18 or 36 is directly formed on 
the substrate 10 or 30 to prevent the reproducing characteristic from being deteriorated. 

f004Str00431 In order to measure the improvement of the reproducing characteristic of the 
information storage medium according to aspects of the present invention, tracking error signals 
of an information storage medium in which an insertion layer is not formed between a substrate 
10 or 30 and a thermal absorption layer 14 or 32 or between a substrate 10 or 30 and a super 
resolution layer 18 or 36, and an information storage medium in which a dielectric layer is 
inserted between a substrate 10 or 30 and a thermal absorption layer 14 or 32 or between a 
substrate 10 or 30 and a super resolution layer 18 or 36 are -can be detected and compared . 

f0046tr00441 In order to measure and compare tracking error signals. A fvan information 
storage medium as an example according to an aspect of the present invention is formed of a 
substrate formed to a thickness of 1.1 mm, a thermal absorption layer of Ge-Sb-Te formed to a 
thickness of 33 nm, a first dielectric layer of ZnS-Si02 formed to a thickness of 25 nm, a super 
resolution layer of PtOx formed to a thickness of 3.5 nm, and a second dielectric layer of ZnS- 
Si02 formed to a thickness of 50 nm, as shown in FIG. 3A in ord e r to m e asur e tracking e rror 
signals. 

fOO47tr00451 A n information storage medium as a comparative example is formed of a 
substrate formed to a thickness of 1 .1 mm, a first dielectric layer of ZnS-Si02 formed to a 
thickness of 20 nm, a thermal absorption layer of Ge-Sb-Te formed to a thickness of 33 nm, a 
second dielectric layer of ZnS-Si02 formed to a thickness of 25 nm, a super resolution layer of 
PtOx formed to a thickness of 3.5 nm, and a third dielectric layer of ZnS-SiOa formed to a 
thickness of 50 nm. as shown in FIG. 3B. 

fOO48tr00461 FIGS. 4A through 4E illustrate tracking error signals of the information storage 
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medium according te4l=t ethe example of the present invention that are measured while varying 
the power of a reproducing beam. The tracking error signals of FIG. 4A are obtained by 
reproducing the information storage medium for one minute by using a reproducing power of 1.0 
mW. In addition, the tracking error signals of FIGS. 4B through 4E are obtained by reproducing 
the information storage medium for one minute by using reproducing powers of 1.2 mW, 1.4 
mW. 1.6 mW. and 1.8 mW. respectively. The -As shown, the t racking error signals are excellent 
when the reproducing power is in a range from 1 .0 to 1 .6 mW. When the reproducing power is 
1.8 mW, the tracking error signals are ba dless than excellent . 

re04Wr00471 figs. 5A through 5E illustrate tracking error signals of the information storage 
medium as -according to t he comparative example that are measured while varying the power of 
a reproducing beam. The tracking error signals of FIGS. 5A through 5E are obtained by 
reproducing the information storage medium as the comparative example for one minute by 
using reproducing powers of 1.0, 1.1, 1.2. 1.3, and 1.4 mW. Ifv -As shown, in t he case of the 
information storage medium as the comparative example, the tracking error signals are bad 
even when the reproducing power is 1 .0 mW. When the reproducing power is larger than 1 .0 
mW, the tracking error signals afe-rapidly deteriorated. According to the result of the tracking 
error signals, the tracking error signals are unstable when reproducing the information storage 
medium as -according to t he comparative example, thus the tracking operation cannot be 
performed due to the fluctuation of the tracking error signals and the deterioration becomes 
serious. 

re06CTr00481 W hen considering the above results ef -relating to fe e-tracking error signals, it can 
be seen that t he reproducing characteristic of an information storage medium can be improved 
by directly arranging a thermal absorption layer or a super resolution layer on a substrate. 
Accordingly, it is toown -shown t hat when reproducing data from the information storage medium 
by using a high reproducing power, the deterioration degree and speed can be reduced by using 
the information storage medium according to aspects of t he present invention. 

f00Sttr00491 In addition, a-heat generated from the radiation of a-the laser beam for 
reproducing data is accumulated on an-the information storage medium- thus -Thus, t he 
tracking error signals are deteriorated in the case of the information storage medium as 
according to t he comparative example. Accordingly, the deterioration due to the heat can be 
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efficiently prevented by not arranging a layerr wt^ttsh -that p revents the exhaustion of heatj 
between a-the substrate and a-the thermal absorption layer or between a-the substrate and a 
the super resolution layer. 

fOO§ar00501 Hereafter a method of preventing the reproducing characteristic of an 
information storage medium according to an aspect of the present invention from being 
deteriorated will be described. First, data is recorded in-as pit type marks smaller than a defined 
resolution! on a-the substrate 10 or 30 of FIGS. lAjor IB, anc tor the substrate 30 of FIG. 2. 
Then, a reproducing beam of higher than a predetermined temperature is radiated to occur 
effect a thermal reaction on a thermal absorption layer 14, 32, or 40 and a super resolution layer 
18 or 36. Her eAs shown , the thermal absorption layer 14 or 32 or the super resolution layer 18 
or 36 is directly formed on the substrate 10 or 30, without any layer therebetween, in order to 
efficiently exhaust the heat from the reproducing beam. 

fOOS3tr005n in other words, a layer of pr e v e nting that prevents the flow of the heat from the 
reproducing beam is not formed between the substrate 10 or 30 and the thermal absorption 
layer 14 or 32 or the substrate 10 or 30 and the super resolution layer 18 an4-or 36^. ttws- Thus, 
the heat from the reproducing beam is efficiently exhausted to the outside when radiating the 
reproducing beam to reproduce data from the information storage medium. Accordingly, the 
deterioration of the information storage medium by repeatedly reproducing the information 
storage medium can be prevented. 

f0054tr00521 FIG. 6 is a block diagram illustrating a system of recording and /or reproducing an 
information storage medium according to an aspect of t he present invention. A system of 
recording/reproducing an information storage medium includes a pickup unit 50, a 
recording/reproducing signal process unit 60, and a control unit 70. More specifically, the 
system includes a laser diode 51 of radiatina that radiates a beam, a collimating lens 52 of 
coll i matina t hat collimates the beam radiated from the laser diode 51 , a beam splitter 54 ef 
Gonv e rt i ng t hat converts the path of an incidence beam, and an object lens 56 of 
Gonc e ntrat i no that concentrates the beam from the beam splitter 54 onto an information storage 
medium D. 

fOO6CTr00531 The beam reflected on the information storage medium D is reflected by the 
beam splitter 54 and received by an optical detector, such as. f or example, a quad-optical 
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detector 57. The beam received by the optical detector 57 is converted into electric signals by 
an operation circuit unit 58 and output as a channel 1 Chi signal, which is detected as an RF 
signalr (in other words, a sum signal!, and a differential signal channel Ch2. which d e tects is 
detected as a push-pull type signal. 

fOO56ir00541 The control unit 70 radiates a reproducing beam of over a predetermined power, 
which is r e quir e d selected according to the material characteristic of an information storage 
medium, through the pickup unit 50, in order to reproduce marks smaller than a defined 
resolution. When the reproducing beam is focused on the information storage medium D 
through the pickup unit 50, a super resolution phenomenon occurs on the information storage 
medium D. The super resolution phenomenon of the information storage medium D according 
to an aspect of t he present invention is described above, thus the descriptions thereof will be 
omitted. 

fOOCTrOOSSl The beam reflected from the information storage medium D is input to the optical 
detector 57 through the object lens 56 and the beam splitter 54. The signals input to the optical 
detector 57 are converted into electric signals by the operation circuit unit 58 and output as RF 
signals. C/N stability of the information storage medium D is improved due to a-the thermal 
conductive layer 20 of FIGS. lAor IB or the thermal conductive layer 4 0 of FIGS. 1A, IB, and 
2- thu6 -Thus. t he reprpducing characteristic is not deteriorated even after the information 
storage medium D is repeatedly reproduced. Accordingly, the signal process unit 60 and the 
control unit 70 can sufficiently record/reproduce data. 

[0056] As described above, an information storage medium according to aspects of the present 
invention can reproduce super resolution information by preventing the deterioration of the 
reproducing characteristic due to the repeated reproduction of the information storage medium, 
when reproducing information recorded as marks smaller than a defined resolution. Thus, the 
recording density and capacity of the information storage medium can be increased. 

[0057] According to an aspect of the present invention, a layer that prevents the flow of heat 
from a reproducing beam is not formed on a substrate. Accordingly, when the reproducing 
beam is radiated to reproduce data from the information storage medium, the heat from the 
reproducing beam is sufficiently exhausted to the outside and the deterioration of the 
information storage medium by repeatedly reproducing the information storage medium can be 
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prevented. 

roO6CTr00581 The information storage medium according to aspects of the present invention 
mav be formed bv arranging five layers or seven layers on a substrate. The number of layers 
and the material of the super resolution layer can vary as described above. 

While aspects of t he present invention has -have been particularly shown and described 
with reference to exemplary embodiments thereof, it will be understood by those of ordinary skill 
in the art that various changes in form and details may be made therein without departing from 
the spirit and scope of the present invention as defined by the following claims. 
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